
PH300  Assignment 1  

1. On an ordinary radio the AM dial covers 530 to 1700 kHz and the FM dial 
covers a range of 88 to 108 MHz. What is the range of wavelengths (in 
meters) for AM? For FM?   Show your work.

2. A light-year is defined as the distance light travels in a year in vacuum.

a. calculate this length in astronomical units (AU)   (Yes may need to look up 
what an AU is!)

b. What is the corresponding length of a “sound-year” assuming standard 
temperature and pressure?   (300K, sea level)

c. Give two reasons why “light-year” is a more useful concept.

3. You pluck a guitar string upward near the center. The length of the string 
(fixed at both ends) is 65 cm. The wave speed is 70 m/s. How long does it 
take for the pulse you create to travel to the ends of the string and return to 
the center? When it returns, is the displacement now upward or down-ward? 
How many times per second does the string vibrate up and down?

4. Two harmonic waves are described by y1=Acos(4x-5t) and y2=2Acos(4x-5t-π) 
where A =6.0m, x is in meters, and t is in seconds. 

What are the amplitude, wavelength, and frequency of the superposition 
of these waves? 

At x=1.0 m and t=1.0 s what is the net displacement?

5. Derive the classical wave equation.  Given a wave described as

 y(x,t)=Acos(kx-ω t) where k is the wave number, A is the amplitude,  ω is 2π/T (T is 

period), and the velocity of the wave, v, is  λ/T show that
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Extra Credit

Show that the beat frequency equation 

y(t)=2Acos(2π ((ν1- ν2)/2)t) cos(2π ((ν1+ ν2)/2)t)

is equal to the equation describing the superimposition of two waves of frequencies 

ν1 and ν2 .

y(t)= Acos(2π ν1t)+ Acos(2πν2t)


